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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance reliability by 
calibration, reduce a manufacturing cost, easily enhance 
resolution of an image, and attain a thin type and weight 
reduction. 

SOLUTION: In a radiographic device having a radiograph 
detector 2 constituted by arranging a scintillator 21, a 
lens unit array 22 and an area sensor 24 corresponding 
to respective lens units 23 of the lens unit array 22 in 
this order, the device has a calibration practicing means 
for obtaining correcting image data by automatically 
performing calibration after a specific time from power 
source input and a storage means for storing the 
correcting image data obtained by the calibration. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Radiation image image pick-up equipment equipped with a radiation image detector 
constituted by arranging an area sensor corresponding to each lens unit of a scintillator and a lens unit 
array which are characterized by providing the following, and its lens unit array in this order A 
calibration activation means to perform a calibration automatically after fixed time amount from a power 
supply input, and to obtain image data for amendment A storage means to memorize image data for 
amendment obtained by calibration 

[Claim 2] Radiation image image pick up equipment equipped with a radiation image detector 
constituted by arranging an area sensor corresponding to each lens unit of a scintillator and a lens unit 
array which are characterized by providing the following, and its lens unit array in this order A 
calibration activation means to perform a calibration automatically and . to obtain image data for 
amendment if fixed time amount passes since the calibration last with a power supply input A storage 
means to memorize image data for amendment obtained by calibration 

[Claim 3] Radiation image image pick up equipment equipped with a radiation image detector which has 
a means to arrange an area sensor corresponding to each lens unit of a scintillator and a lens unit array 
which are characterized by providing the following, and its lens unit array in this order, to be constituted, 
and to count a count of photography of accumulation A calibration activation means to perform a 
calibration automatically and to obtain image data for amendment if a count of photography from the last 
calibration becomes a count of assignment A storage means to memorize image data for amendment 
obtained by calibration 

[Claim 4] Radiation image image pick-up equipment characterized by having a calibration assignment 
means which specifies a method of a calibration, and/or timing in radiation image image pick-up 
equipment equipped with a radiation image detector which arranges an area sensor corresponding to 
each lens unit of its scintillator and lens unit array and lens unit array in this order, and is constituted. 
[Claim 5] It is radiation image image pick up equipment given in any 1 term of claim 1 characterized by 
having a photography processing priority means to perform a calibration after the photography or 
photography processing is completed when photography or photography processing has already started at 
calibration schedule time of day thru/or claim 4. 

[Claim 6] Radiation image image pick- up equipment characterized by having a calibration initiation 
actuation means which starts a calibration to timing of arbitration in radiation image image pick-up 
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[Claim 20] Radiation image ii 




>ick-up equipment given in any 1 ten 
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flaim 1 characterized by the 



ability to specify by control means any shall be displayed between data for amendment, subject-copy 
image data, and data after amendment thru/or claim 19. 

[Claim 21] Radiation image image pick-up equipment given in any 1 term of claim 1 characterized by the 
ability to display information on a pixel defect detected by calibration to data after amendment thru/or 
claim 20. 

[Claim 22] radiation image image pick-up equipment given in any 1 term of claim 1 characterized by 
thing at the time of photography for which signal reading appearance is carried out and a twist also 
performs a calibration with high resolution thru/or claim 21. 

[Claim 23] Radiation image image pick-up equipment according to claim 22 characterized by to use for 
signal value amendment of offset amendment, gain amendment, etc. data for amendment created using 
data which carried out pixel addition in pixel size at the time of signal read-out using data for 
amendment created with resolution higher than the time of signal read-out for geometrical amendment of 
advancing side by side, rotation, distortion amendment, etc. 

[Claim 24] Radiation image image pick-up equipment given in any 1 term of claim 1 characterized by 

performing geometrical amendment after performing signal value amendment thru/or claim 23. 

[Claim 25] Radiation image image pick up equipment given in any 1 term of claim 1 characterized by 

performing signal value amendment after performing geometrical amendment thru/or claim 23. 

[Claim 26] Radiation image image pick up equipment given in any 1 term of claim 23 characterized by 

geometrical amendment being the amendment which performs affine transformation, such as advancing 

side by side, rotation, expansion, and contraction, after performing distortion amendment thru/or claim 



[Claim 27] It is radiation image image pick up equipment according to claim 25 characterized by 
performing a calibration in order to obtain data for amendment for performing only signal value 
amendment, and performing only signal value amendment using data for signal value amendment 
obtained by the calibration after performing geometrical amendment using the newest data for 
amendment, when performing only signal value amendment as a calibration. 

[Claim 28] Radiation image image pick up equipment characterized by carrying out using a repeat 
pattern which was able to prepare a calibration in radiation image image pick-up equipment equipped 
with a radiation image detector which arranges an area sensor corresponding to each lens unit of its 
scintillator and lens unit array and lens unit array in this order, and is constituted in addition to the 
sensor section. 

[Claim 29] Radiation image image pick up equipment according to claim 28 characterized by repeat 
patterns being regular intervals in general. 

[Claim 30] Radiation image image pick-up equipment according to claim 28 or 29 characterized by a 
repeat pattern supporting arrangement of each area sensor. 

[Claim 31] Radiation image image pick up equipment given in any 1 term of claim 28 characterized by 
arranging a repeat pattern at X line source side of the outside plane section of a radiation image detector 
thru/or claim 30. 

[Claim 32] Radiation image image pick-up equipment according to claim 31 characterized by a repeat 
pattern consisting of an X-ray blocking substance. 

[Claim 33] Radiation image image pick up equipment given in any 1 term of claim 28 characterized by for 
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a repeat pattern adioinhjfcntillator inside a radiatton image det^>d arranging it wi* an area 
sensor in the opposite side thru/or claim 30. 

[Cairn 34] Radiation image image pickup equipment according to claim 33 charactered by a repeat 
pattern consisting of an X-ray blocking snbstance. chara cterized by 

[Claim 351 Radiatton image image pick-up equipment given in any 1 term o clann 28 characterized by 
arranging a repeat pattern between a scintillator and an area sensor thru/or clann 30 
rC^Ralttenimage image pickup eqnipment accnrding . claim 35 cbara^d by arrangmg a 
repeat pattern on the area sensor side surface of a scintillator. 

[C Lm 37] Radiation nnage image pick-up equipment according to claim 35 with whrch a repeat pattern 
Is—ized by being located in the senator side surface of a transparence member arranged 
between a scintillator and an area sensor. 

SI 38] Radiation image nnage pick-up equipment according to claim 37 charac.er.ed by a 
transnarence member being a glass plate. 

~91 Radeon image image p.ck-np equipment given in any 1 term of clann 35 characterized b, 
forming a repeat pattern with an optical cutoff material thru/or claim 38. 

ClThn 40] Radiatton image image pick-up equipment given in any 1 term of claim 35 charactered by 
plated in a lap portton of an image pickup field of two area sensors where some repeat patterns 

repeat pattern being a line thru/or claim 40. 

C aim 43] Radiation image image pick-up equipment given in any 1 term of claim 28 £ 

cTl 44, Radiation image image pick-up equipment given in any 1 term of claim 28 to which > signa 
value of a pixel equivalent to a repeat pattern is characterized by interpolating using information on a 
CTvahie of uJ Lircumferencepixel when magnitude of asignaWalueof apixe.e^alen toarepeat 

pattern is falling below to one half to a case where a repeat pattern is not prepared thrnte clann «. 

[C,l 45] Radiatton image image pick-up equipment given in any X term ofclaim 28 characterized hy a 

reneat pattern being removable thru/or claim 44. 

" myitis radiation image nnage pick-up equipment given in any ! term of "which" 
Ut source inside a radiation image detecter, and is characterized by the ttme of a calibration making the 
light source turn on thru/or claim 45. 

Klaim 47] Radiation image image pickup equipment accordmg to claim 46 characterized by the light 

STXETL.. image pick-up equipment according to claim 47 or 48 with which the point 
iight source is characterized or more by one of a certain thing to each area sensor. 
Oaim 501 Radiation image nnage pick-up equipment adding to claim « 

light from the light source from a side side of a transparence member placed between a scintillator and an 



area sensor. 



[Claim 51] Radiation image ^^fe 3 pick up equipment according to cla^^O to which a transparence 
member is characterized by removable thing with a diffusion board. 

[Claim 52] Radiation image image pick-up equipment given in any 1 term of claim 47 characterized by 
being formed by member to which a repeat pattern reflects or absorbs infrared radiation, and light from 
the light source penetrates the light with infrared radiation thru/or claim 51. 

[Claim 53] Radiation image image pick-up equipment given in any 1 term of claim 47 characterized by 
what a light source piece is detected, and it displays or warns of thru/or claim 52. 

[Claim 54] Radiation image image pick up equipment according to claim 53 characterized by having a 
light source piece detection means to detect a light source piece, at the time of power supply starting. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Technical field to which invention belongs] This invention relates to the radiation image image 
pick-op equipment used for photography of for example, an X-ray mammography, a thorax, an 
appendicular skeleton, etc., etc. 

IZLption of the Prior Art] As a system used for the X-ray picture photography for a medical diagnosis, 
the silver hahde photographic film was stuck to fluorescent sensitized paper, the X-ray p~ as 
exposed, and, more generally than before, the image formation system which develops, is established, * 
rinsed and is dried with an auto-processor has been used. 

[0003] Thus, in a medical-application X-ray pictore diagnosis or nondestructive inspection, tire so-called 
X-ray film which used the silver halide emulsion has been used widely. The screen film system winch 
combined the intensifying screen and an X-ray film especially in medical diagnostic imaging wfl. come m 

100, and is used. , . 

[0004] These image information is the so-called analog image information, and cannot perform the free 
image processing or the momentary electrical transmission hke the digital image information winch is 
continuing development in recent years. 

IToblemfe) to be Solved by the Invention) Computed radiography (CR) is accepted as one of the digital 
technology of an X-ray picture in the current medical site. However, sharp nature is not enough, and 

and as stifl newer digital X-ray picture technology For example, magazine Physics The John low RANZU 
paper -Amorphous Semiconductor Usher inDigitol X-ray Imaging" of Today and the page 24 of 
November, 997 issue, Paper-Development of El 1 ANTONUKU of toe 1997 32-volume two pages per year 
of Magazine SPIE ofa High Resolution Active Matrix Flat-Panel Imager with Enhanced The plate X-ray 
detection equipment (FPD) using a thin film transistor (TFT) todicated by FiUFacto,' etc is developed. 
[0006] Tins has the feature that equipment is miniaturized and image quality is superior to CR. However, 
„o the other hand, it is difficult to require great costs and a great period and to make a pixel small from 
the point of tire SN ratio of a manufacturing technology or the image obtained to newly develop FPD 
which used the »» transistor (TFT), and it has the defect that the resolution of an image is as low as 
about 3-41p/mm. 



[0007] If a radiation image cai 




)btained using many cheap area sens 




:e CCD or a CMOS sensor, 



the reliability as a sensor is hign; reduction of a manufacturing cost is possible, and the resolution of an 
image can be raised easily. 

[0008] By the way, in order to obtain an image by FPD, the signal value represented by offset amendment 
and gain amendment needs to be amended, first, the signal value of each pixel in the time of radiation 
un-glaring and the uniform radiation irradiation which does not let a photographic subject pass is 
acquired, and the image data for amendment (data for amendment) is obtained. Generally this **** is 
called calibration. In FPD using many area sensors, since composition of the image obtained from each 
area sensor is necessity, in addition to amendment of the aforementioned signal value, geometrical 
amendment of advancing side by side, rotation, distortion, etc. is also needed. These geometrical 
amendments require that the installation condition of each sensor or a lens unit should deal also with 
change under the effect of aging of a fixed condition, ambient temperature, vibration, an impact, etc., are 
more complicated than amendment of a mere signal value, and since it becomes big trouble at a diagnosis 
in many cases, they need to be ensured beyond amendment of a signal value. Moreover, in order to have 
performed correctly image composition at the time of using many area sensors by practical short time 
amount, it was required to grasp each sensor physical relationship correctly. 

[0009] This invention was made in view of said actual condition, by the calibration, it is reliable, and 
reduction of a manufacturing cost is possible for it, it can raise the resolution of an image easily, and aims 
at moreover offering the radiation line drawing ****** equipment in which lightweight- izing is possible 
with a thin shape. 



[Means for Solving the Problem] In order to solve said technical problem and to attain the purpose, this 
invention was constituted as follows. 

[0011] Invention according to claim 1 "scintillator, a lens unit array, And it sets to radiation image image 
pick up equipment equipped with a radiation image detector constituted by arranging an area sensor 
corresponding to each lens unit of that lens unit array in this order, radiation image image pick up 
equipment characterized by having a calibration activation means to perform a calibration automatically 
after fixed time amount from a power supply input, and to obtain image data for amendment, and a 
storage means to memorize image data for amendment obtained by calibration. It is ". 
[0012] According to this invention according to claim 1, a calibration can be automatically performed after 
fixed time amount from a power supply input, image data for amendment can be obtained, it is reliable 
and resolution of an image can be raised easily. 

[0013] Invention according to claim 2 "scintillator, a lens unit array, And it sets to radiation image image 
pick-up equipment equipped with a radiation image detector constituted by arranging an area sensor 
corresponding to each lens unit of that lens unit array in this order. A calibration activation means to 
perform a calibration automatically and to obtain image data for amendment if fixed time amount passes 
since the calibration last with a power supply input, radiation image image pick-up equipment 
characterized by having a storage means to memorize image data for amendment obtained by calibration. 
It is". 

[0014] According to this invention according to claim 2, if fixed time amount to which a timer counted and 
was set from the calibration last with a power supply input passes, a calibration can be performed 
automatically, it is reliable and resolution of an image can be raised easily. 



[0010] 



become, a count of assignment, radiation .mage image ptck-up e 9 u ip ment cbaractenzed 
. m „ mra . iw imaee data for amendment obtained by calibration. It is . 
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calibration, and prohibition ofl^^fx>graphy processing thru/or claim 7. " 
[0026] According to this invention according to claim 8, in a calibration, priority can be given to a 
calibration by urging prohibition of photography or photography processing. 

[0027] invention according to claim 9 -■ " •• radiation image image pick-up equipment given in any 1 term 
of claim 1 characterized by the inside of a calibration having a photography prohibition means to forbid 
photography and photography processing thru/or claim 8. " - it is . 

[0028] According to this invention according to claim 9, the inside of a calibration forbids photography 
and photography processing, and even if the inside of a calibration pushes for example, a photography 
initiation switch, it can forbid photography and photography processing. 

[0029] invention according to claim 10 •■ 11 ■■ radiation image image pick-up equipment given in any 1 
term of claim 1 which a calibration is interrupted and photography is wedged when a demand of 
photography or photography processing is in a calibration, and is characterized by having a photography 
interrupt processing priority means to use the last data for amendment for the photography processing 
thru/or claim 7. " - it is . 

[0030] according to this invention according to claim 10, when a demand of photography or photography 
processing is in a calibration, interrupt a calibration, wedge photography, for example, listen by 
emergency operation - when priority needs to be given to **, photography, or photography processing, it 
can respond. 

[0031] invention according to claim 11 -- " -- radiation image image pick-up equipment given in any 1 term 

of claim 1 characterized by having two or more data for amendment thru/or claim 10. " - - it is . 

[0032] According to this invention according to claim 11, two or more data for amendment obtained by 

calibration of multiple times is memorized, and it can be used if needed, being able to choose data for 

amendment. 

[0033] invention according to claim 12 -- " -■ radiation image image pick-up equipment according to claim 
11 characterized by giving priority to the newest data for amendment, and using it for photography 
processing. " - - it is . 

[0034] According to this invention according to claim 12, by giving priority to the newest data for 
amendment, and using it for photography processing, amendment and composition of an image can be 
performed more correctly and resolution of an image can be raised easily. 

[0035] invention according to claim 13 - " - radiation image image pick up equipment given in any 1 
term of claim 1 characterized by updating and memorizing data for amendment in a form where the 
newest thing is always contained thru/or claim 12. " -- it is . 

[0036] Since according to this invention according to claim 13 the newest data for amendment is certainly 
memorized even if the memorized amount for amendment of data information approaches a limit of 
storage capacity of a storage means by updating data for amendment in a form where the newest thing is 
always contained, and memorizing, it can make it possible to use the newest data for amendment for 
photography processing. 

[0037] invention according to claim 14 - " -■ radiation image image pick-up equipment given in any 1 
term of claim 1 characterized by what is memorized by data and a set after amending at least one of data 
for amendment, and the subject-copy image data thru/or claim 13. " ■• it is . 

[0038] Since it has memorized by data and a set after amending at least one of data for amendment, and 
the subject-copy image data according to this invention according to claim 14 It can arrive simply and 
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Criminated from incidental information, and a condition of radiation image image pick up equipment 
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[0049] invention according to^^^n 20 -- -- radiation image image pi^^^> equipment given in any 1 
term of claim 1 characterized by the ability to specify by control means any shall be displayed between 
data for amendment, subject-copy image data, and data after amendment thru/or claim 19. " ■■ it is . 
[0050] According to this invention according to claim 20, more exact observation and a more exact 
diagnosis can be performed by being able to know easily and certainly a condition of radiation image 
image pick-up equipment, and carrying out comparison reference of both by displaying any of data for 
amendment, subject-copy image data, and data after amendment. 

[0051] invention according to claim 21 -- " - radiation image image pick- up equipment given in any 1 
term of claim 1 characterized by the ability to display information on a pixel defect detected by calibration 
to data after amendment thru/or claim 20. " - it is . 

[0052] According to this invention according to claim 21, by displaying information on a pixel defect 
detected by calibration to data after amendment, a condition of radiation image image pick-up equipment 
can be known easily and certainly, and more exact observation and a more exact diagnosis can be 
performed. 

[0053] invention according to claim 22 -- " -- radiation image image pick-up equipment given in any 1 
term of claim 1 characterized by thing at the time of photography for which signal reading appearance is 
carried out and a twist also performs a calibration with high resolution thru/or claim 21. " - it is . 
[0054] According to this invention according to claim 22, more exact data for amendment can be obtained 
by performing a calibration with resolution higher than signal read-out at the time of photography. 
[0055] the radiation image image pick up equipment according to claim 22 which carries out signal 
reading appearance to signal value amendment of offset amendment, gain amendment, etc., and is 
characterized at the pixel size at the time by to use the data for amendment which created using data 
which carried out pixel addition using the data for amendment which carried out signal reading 
appearance of the invention according to claim 23 to geometrical amendment of "advancing side by side, 
rotation, distortion amendment, etc., and created with resolution higher than the time. " - it is . 
[0056] According to this invention according to claim 23, by obtaining data for amendment by calibration, 
it is reliable and resolution of an image can be raised easily. 

[0057] invention according to claim 24 ■- 11 ■- radiation image image pick-up equipment given in any 1 
term of claim 1 characterized by performing geometrical amendment after performing signal value 
amendment thru/or claim 23. " - it is . 

[0058] According to this invention according to claim 24, by performing geometrical amendment and 
obtaining data for amendment, after performing signal value amendment, it is reliable and resolution of 
an image can be raised easily. 

[0059] invention according to claim 25 - " - radiation image image pick up equipment given in any 1 
term of claim 1 characterized by performing signal value amendment after performing geometrical 
amendment thru/or claim 23. " - it is . 

[0060] According to this invention according to claim 25, by performing signal value amendment and 
obtaining data for amendment, after performing geometrical amendment, it is reliable and resolution of 
an image can be raised easily. 

[0061] invention according to claim 26 - " - radiation image image pick up equipment given in any 1 
term of claim 23 characterized by geometrical amendment being the amendment which performs affine 
transformation, such as advancing side by side, rotation, expansion, and contraction, after performing 



resolution of an image can be raised easily. characterized by to perforin a 
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[0070] According to this invention according to claim 30, exact data 
Slcha^nzedbyarepeatpatt.mconsistogofanXrayblock.ngsubstance. -.t- 



detector, and arranging it witB^^area sensor in the opposite side thru/o^^^m 30. " - it is . 

[0076] According to this mvencron according to claim 33, since a repeat pattern is in the interior of a 

radiation image detector, it is easy to maintain physical relationship with a lens unit or an area sensor in 

the always same condition, and it is exact, and high data for amendment of repeatability can be obtained. 

[0077] invention according to claim 34 - " • radiation image image pick up equipment according to claim 

33 characterized by a repeat pattern consisting of an X-ray blocking substance. " -- it is . 

[0078] According to this invention according to claim 34, a repeat pattern consists of an X-ray blocking 

substance, and data for amendment can be obtained from an exact and clear repeat pattern. 

[0079] invention according to claim 35 ■- " - radiation image image pick-up equipment given in any 1 

term of claim 28 characterized by arranging a repeat pattern between a scintillator and an area sensor 

thru/or claim 30. " - - it is . 

[0080] According to this invention according to claim 35, since a repeat pattern is in the interior of a 
radiation image detector, it is easy to maintain physical relationship with a lens unit or an area sensor in 
the always same condition, and it is exact, and high data for amendment of repeatability can be obtained. 
[0081] invention according to claim 36 - " -- radiation image image pick-up equipment according to claim 
35 characterized by arranging a repeat pattern on the area sensor side surface of a scintillator. " - it is . 
[0082] Since a clear image of a repeat pattern by fluorescence of a scintillator can use for a calibration 
according to this invention according to claim 36, more exact data for amendment can be obtained. 
[0083] invention according to claim 37 -■ " -- radiation image image pick-up equipment according to claim 
35 with which a repeat pattern is characterized by being located in the scintillator side surface of a 
transparence member arranged between a scintillator and an area sensor. " - it is . 

[0084] Since a clear image of a repeat pattern by fluorescence of a scintillator can use for a calibration 
according to this invention according to claim 37, more exact data for amendment can be obtained. 
[0085] invention according to claim 38 -■ " - radiation image image pick up equipment according to claim 
37 characterized by a transparence member being a glass plate. " •- it is . 

[0086] According to this invention according to claim 38, a transparence member is low cost in a glass 
plate, and since rigidity is high, a glass plate can obtain exact high data for amendment of repeatability. 
[0087] invention according to claim 39 -- " -■ radiation image image pick-up equipment given in any 1 
term of claim 35 characterized by forming a repeat pattern with an optical cutoff material thru/or claim 
38. " -- it is . 

[0088] According to this invention according to claim 39, a repeat pattern is formed with an optical cutoff 
material, and data for amendment can be obtained from an exact and clear repeat pattern. 
[0089] invention according to claim 40 -■ " ■■ radiation image image pick-up equipment given in any 1 
term of claim 35 characterized by being located in a lap portion of a photography field of two area sensors 
where some repeat patterns [ at least ] adjoin each other thru/or claim 39. " - it is . 

[0090] Since according to this invention according to claim 40 some repeat patterns [ at least ] are located 
in a lap portion of a photography field of two adjacent area sensors and it is shared, mutual physical 
relationship of two adjacent ERUA sensors can be known correctly, and exact data for amendment of a lap 
portion of an image field can be obtained. 

[0091] invention according to claim 41 -• " - radiation image image pick up equipment given in any 1 

term of claim 28 characterized by a repeat pattern being punctiform thru/or claim 40. " ■- it is . 

[0092] According to this invention according to claim 41, a repeat pattern is punctiform and exact data for 



amendment can be obtaine^» o$£gg? . - t 

t 0093) invention accordingTlaim 42 radiation image taage^upe^pment given any 

term of claim 28 characterized by a repeat pattern being a line thrn/or chum 40. - it ^ 
(0094) According te this invention accord in g to claim 42, a repeat pattern . a Une and exact data 

SHIZ'^S. Cairn 43 radiation image image pic,up e q uipment given in any I 

LTo^StewMcbwidt, efface „ f a repeat pattern is characterized by being 3 pixels or ,ese on a 

Z of c 1 23 te • J a signal value of a pixe, equivalent te a repeat pattern is c haracten. 1 by 
Tnterpolating using information on a signal value of the circumference pixe, when magnitude of a s*nal 

ha, tolL wh!re a repeat pattern is not prepared according te this invention accords te claim 44, a 

i^;.^^*.^^^- h «*- s '"'■ ,,,I ' ,h,, ' 

that circumference pixel, and can obtain exact data for amendment. 

Convention according te Cm 45 - ■ - radiation image image pic,up —nt given m any 1 

term of claim 28 characterized by a repeat pattern being removable thru/or claun 44. - » 

ToiOO, According te this invention according te claim 45, a repeat pattern is removable and effect on a 

radiation image can be lost by removing a repeat pattern at the time of photography. 

W mvenl according te claim 46 - ■ - radiation image .mage pick-up -—^Tnd I til 

term of claim 35 characterized by having the hght source inside a radiation nnage detector, and a. time 

of a calibration making the light source turn on thru/or claim 45. " - it is . 

^According to this invention according to Cairn 46, at the time o, a calibration, the light source i 

T^^T^ P-up equipment accordteg to Cairn 46 characterized by invention 
according to claim 47 being the point light source of plurality [ hght source /"]."•• it is . 

to this invention according to Cairn 47, the Hght sources are two or more pomt hght 
sources and exact data for amendment can be obtained. 

E radiation image image pick-up cpnpment according to claim 47 with which, as for invention 
accordingtoclaim48,»pointUghtsourceischaracterizedbybeingLED.»-it.s 

101061 According to this invention according te claim 48, the point light source ,s LED and 
miniaturization and lightweightizing are possible. ^ —n 

[0107] radiation image image pick-up equipment according to claim 4 

leading to claim 49, "point tight source is characterized or more by one of a certain thing to each area 

tolOSl AccIrdtog to this invention according to Cairn 49, since the point light »urce is possible f. those 
LTone or more pieces, a miniaturization, and lightweightizing and can send certainly sufficient 



quantity of light for each are<^^»or to each area sensor, it can obtain e:^^W.ata for amendment. 
[0109] radiation image image^ick up equipment according to claim 46 characterized by irradiating 
invention according to claim 50 from a side side of a transparence member which light from "light source 
placed between a scintillator and an area sensor. " •■ it is . 

[0110] Since according to this invention according to claim 50 light from the light source can be irradiated 
from a side side of a transparence member placed between a scintillator and an area sensor, light can 
transmit a transparence member and a large range can be shone, exact data for amendment can be 
obtained. 

[01 11] invention according to claim 51 - " •■ radiation image image pick-up equipment according to claim 
50 to which a transparence member is characterized by removable thing with a diffusion board. " -- it is . 
[0112] According to this invention according to claim 51, since the time of a calibration can make a large 
range diffuse light with a diffusion board, exact data for amendment can be obtained, and a transparence 
member has a removable transparence member and it can obtain a clear radiation image by removing a 
diffusion board at the time of radiography. 

[0113] invention according to claim 52 •- " -- radiation image image pick-up equipment given in any 1 term 
of claim 47 characterized by being formed by member to which light from the light source is infrared 
radiation, and a repeat pattern reflects or absorbs infrared radiation, and penetrates the light thru/or 
claim 51. " - it is . 

[0114] According to this invention according to claim 52, with infrared radiation, a repeat pattern reflects 
or absorbs infrared radiation, and light from the light source is formed by member which penetrates the 
light, and can obtain without effect of a repeat pattern a radiation image which appears as fluorescence 
from a scintillator. 

[0115] invention according to claim 53 - " - radiation image image pick up equipment given in any 1 term 
of claim 47 characterized by what a light source piece is detected, and it displays or warns of thru/or claim 
52. " -- it is . 

[0116] According to this invention according to claim 53, the possibility of a light source piece in a 
calibration becomes very small by detecting a light source piece, and displaying or warning. 
[0117] invention according to claim 54 -- " •■ radiation image image pick-up equipment according to claim 
53 characterized by having a light source piece detection means to detect a light source piece, at the time 
of power supply starting. " - it is . 

[0118] According to this invention according to claim 54, the possibility of a light source piece in a 
calibration becomes very small by detecting a light source piece at the time of power supply starting. 
[0119] 

[Embodiment of the Invention] Although the gestalt of operation of the radiation image image pick up 
equipment of this invention is hereafter explained based on a drawing, this invention of be [ it / what is 
limited to the gestalt of this operation ] is clear. 

[0120] Drawing 1 is drawing showing one example of the system which used radiation image image 
pickup equipment. A photographic subject 60 is p ho toed with the X-ray irradiated from X-ray tube 1, and 
an X-ray picture is captured to the radiation image detector 2. The image processing of the X-ray picture 
is carried out in ejection and the image-processing section 3 as a picture signal from this radiation image 
detector 2, and it sends to a network 4. The display 5 and the output equipment 6 grade are connected to 
the network 4, an X-ray picture is displayed on the display 5 of CRT or a liquid crystal display, or an X-ray 



picture is panted and out£> to it with the output ecpiipment 6, s^a laser imager containing a 
sfiver salt dry method, or an ink jet printer. 

[01211 The radiation image detector 2 is constituted as shown inta*ing2 and oxaw^gji . 
0 22 taH^ is the front view of a radiation image detector. The dotted hne o£ shows the 

2 is a 6x6=36 piece example, a number is not restricted to this. 

?01231 tomiL is the mimetic diagram of the longitudinal section of a radiation image detector. The 

unit array 22, and its lens unit array 22 in tins order, and is constituted. The X-ray scmttil tor 
"1 ted by the protection memtoer 25. Although the transparence memher 26 is arranged between the 
LtotiUator 21 end tire lens unit array 22, it is not necessary to arrange this tiansparence memher 26. The 
area sensor 24 is supported by the area sensor supporter material 27. 

ZTZ configuration of the component o, the radiation image detector 2, thickness, ahghtpatK eto. 

an example is shown to the last, it is a scintillator 21, the lens unit arra, ,22, ^ ™ ' 
S1 „ce *e essential element of this invention has arranged a scintillator 21, lens YUNIAAREITO 22, and 
hTartLsor 24 corresponding to that ions unit array 22 in this order, it is high donation highly and 
moreover, it is [ thickness of spatial resolving power is thinly small, and 1 lightweight [ the essentia. 

tolTspatial resolving power is high definition highly in a scintillator 21 emitting the light by tbe 
exposure of X-rays, such as GADORIUMU oxysulfide and a cesium iodide, and the X-ray scintillator 2! 
pmittinz the light by the exposure of an X-ray. 

O^I^siLoflnsgronpswhichconsistofcombinationof the lens with ^-.urah^oor 
more sheets differs, and spatial resolving power is high definition high.y, and the lens unit 23 can make 
1 ckness thin The image formation scale factor of the lens unit 23 is 1,1.5 to 1/20, since an area sensor 

than 1/1 5 and the distance from the X-ray scintfflator 21 to a lens will become long if smaller than Wft 
^thickness of the radiation image detector 2 increases, a m.niaturization and Hghtweightization 
become difficult, and condensing effectiveness falls, and S/N of an image deteriorates, 
tomi the effective f number of the .ens unit 23 is eight or less, and makes the effective f number eight o 
Zs - ««* - a deteetor with nigh sensitivity is realizable by gathering condensing effectiveness. The 
effective f number is expressed with Fe=*/D, Dsis the entrance pupil diameter of a lens here. Since tiie 

™pup„,othe pointemitting light looks at condensing effectiveness .""^^ 
by the angle, it is desirab.e for *e f number to use a small bright lens greatiy [ an entrance pupil ). It is 
rpfprred to as Fe<=8 in this invention. 

281 Toe difference of ItfTF of the center in the image formation side of the lens unit 23 an the 

"rle is less than 30%, and a clear image will be obtained if the difference of MTF of the center in 

has a difference with the lens for cameras in a periphery and a core, it is satisfactory 

tins ,nveu,,on, in order to make many tens units 23 accumulate and to consider as the unag of one^heet 

ta ! lens onit 23 distinction, such as a center and the circumference, needs to be lost and needs to hold 



periphery is good to stop withij 




.. The good image which does not have 




iniformity over the display 



whole region by this is obtainecLHui addition, MTF shall receive the spatial frequency corresponding to the 
pixel pitch of an area sensor. , 

[0129] The half-field angle of the lens unit 23 is 35 degrees or less, and there are few falls of the 
surrounding quantity of light of the image which carries out image formation by the lens unit 23 by 
making the half-field angle of the lens unit 23 into 35 degrees or less, and they can raise the sensitivity of 
a detector further. 

[0130] An area sensor 24 consists of solid state image sensors, such as CCD and a CMOS sensor, and a 
clear image is obtained by using solid state image sensors, such as CCD and a CMOS sensor, as an area 
sensor 24. 

[0131] In the radiation image image pick up equipment shown in drawing 1 thru/or drawing 3 of this 
invention, the calibration which acquires the signal value of each pixel in the time of radiation unglaring 
and the uniform radiation irradiation which does not let a photographic subject pass, and obtains the 
image data for amendment (data for amendment) is performed. 

[0132] First, the timing which performs a calibration is explained. Drawing 4 is the outline block diagram 
of the radiation image image pick up equipment which performs a calibration. 

[0133] What is necessary is to equip radiation image image pick-up equipment with the control means 31 
which drives X-ray tube 1, the radiation image detector 2, and the image-processing section 3, and just to 
have it at least one among these, although this control means 31 has 1st calibration activation means 31a 
which performs a calibration, 2nd calibration activation means 31b, and 3rd calibration activation means 



[0134] If a power supply 30 is turned on, a timer will count 1st calibration activation means 31a. 
Automatically after fixed time amount from a power supply input X-ray tube 1, the radiation image 
detector 2, and the image -processing section 3 are driven, and a calibration is performed. By this 
calibration At the time of radiation un glaring The signal value of each pixel in the time of the uniform 
radiation irradiation which does not let a photographic subject pass is acquired, the image data for 
amendment (data for amendment) is obtained, and it memorizes for the storage means 32. By performing 
a calibration automatically, whenever a power supply 30 is turned on, it is reliable and the resolution of 
an image can be raised easily. 

[0135] When fixed time amount to which the timer counted and was set from the calibration last with a 
power supply input passes, 2nd calibration activation means 31b automatically X-ray tube 1, the 
radiation image detector 2, and the image -processing section 3 are driven, and a calibration is performed. 
By this calibration At the time of radiation un glaring The signal value of each pixel in the time of the 
uniform radiation irradiation which does not let a photographic subject pass is acquired, the image data 
for amendment (data for amendment) is obtained, and it memorizes for the storage means 32. By 
performing a calibration automatically, if fixed time amount to which the timer counted and was set from 
the calibration last with a power supply input passes, it is reliable and the resolution of an image can be 
raised easily. 

[0136] When a counter counts the count of photography and the count of photography from the last 
calibration becomes the count of assignment, 3rd calibration activation means 31c automatically X-ray 
tube 1, the radiation image detector 2, and the image-processing section 3 are driven, and a calibration is 
performed. By this calibration At the time of radiation un glaring The signal value of each pixel in the 



31c. 



time of the uniform radia#rradiation winch does not let a photo^c subject pass is acqur d a, 
image data for atnendntenX. for amendment) is obtained, and it So^s for 
By performing a cahbration autotnaticaily, if a counter eounts to count of photography and the count 
photography L the last celebration becomes the count of assignment itis reliable and the resolution of 
an image can be raised easily. 

[01 371 Moreover, radiation image .mage pich-up equ.pment has the calibrate assignment means 3, to 
method and/or timing of a calibration can be specified with tos calibration argument means 33, and an 
operator can change to method and/or timing of a calibration freely according to to operating state of 
for example, radiation image image pick-up equipment. 

[01381 A control means 3! has 31d of photography processing priority means .With 8 d rfto 
photography processing priority means When X-ray tube 1, to ratotion .mage deleter 2 and the 
Lage prLslg section 3 are driven and photography of a photographic subject « or pho^raph 
prollg in to image-processtng section 3 has already started at cahbration schedule tune of day After 
he photography or photography processing is completed, a calibration is performed, and priority ts gtven 
to photography of a photographic subject 60, or photography processing in to image-processtng section 3 
over to calibration, for example, listen urgently etc. - when it gtves priority to «, photography of a 
photographic subject 60, or photography pressing in to ttnage-processtng section 3, tt _ 
lm Moreover, radiation image tmage pick-up equipment has a cahbration initiation means 34 to »ter t 
a cahbration to to timtng of arbitration, for example, to calibration tnttiation means 34 constate of 
switches etc. By operating to cahbration tnttiation actuation means 34, an operator can stert a 
Oration to the tinttng of arbttration according to to operating state o, for example, radtation tmage 

ZZ The toulTof miration carries out to alarm of being among a cahbration by to control means 
3! with to alarm means 35. This alarm means 35 can tell tot it is among a calibration at an aiarm 

S y M::e b o:r r even if it has to photography probation means 36 and to tnside of a calibration 
pushes to photography initiation switch 37 with tos photography prohibition means 36, a control means 
31 drives the photography prohibition means 36, and can forbid photography and photography processing. 
0,42] Moreover, radtation image tmage pickup equipment has to photography probation warntng 
means 38 and to tnside of a cahbration performs warning whtch to photography prohtbttion warntng 
means 38 operates by the control means 31, and forbtds to photography and photography P™ 
cahbration. Warning by tos photography prohibition warntng means 38 performs warning 
photography and photography processing, and can be prevented from to nta.de of a calibration 
performing photography and photography processing at an alarm display or abuser. 
[0H31 Moreover, when a contro! means 31 has to photography interrupfprocesstng prtortty means 39, 
the photography tnterrupt-processtng priority switoh 40 is operated, the photography 
.nterr processing priority means 39 operates and to demand of photography or photograph 
processing .s in a cahbration, a calibration can he interrupted for to gestolt of other operations and 

be given to », photography of a photographic subject 60, or photography processing „ the 
.mage processtog section 3, to photography .nterrupt-processing priority switoh 40 ts operated a 
calibration is interrupted, photography is wedged, and to iast dato for amendment ts used for the 



photography processing. 




[0144] next, the data for amendment obtained by the calibration is attached [ it is alike and ] and 
explained. 

[0145] Two or more data for amendment obtained by the calibration of multiple times is memorized by the 
storage means 32 of this radiation image image pick-up equipment, and it can be used if needed, being 
able to choose the data for amendment as it. Moreover, by giving priority to the newest data for 
amendment, and using it for photography processing, amendment and composition of an image can be 
performed more correctly and the resolution of an image can be raised easily. 

[0146] Since the newest data for amendment is certainly memorized even if the memorized amount for 
amendment of data information approaches the limit of the storage capacity of a storage means by 
updating the data for amendment in the form where the newest thing is always contained, and 
memorizing, it can make it possible to use the newest data for amendment for photography processing. 
Moreover, since it has memorized by the data and the set after amending at least one of the data for 
amendment, and the subject-copy image data, it can arrive simply and certainly to the data after 
amendment, and one [ at least ] data of the data for amendment used for amendment, or the 
corresponding subject-copy image data, and the condition of the radiation image image pick-up 
equipment at the time of photography can be known simply and certainly. 

[0147] Moreover, it has the identification information of the corresponding data for amendment, and 
subject-copy image data as incidental information on the data after amendment, the data for amendment 
and subject-copy image data which simply and certainly correspond can be discriminated from incidental 
information, and the condition of the radiation image image pick-up equipment at the time of 
photography can be known simply and certainly. 

[0148] This control means 31 has 1st data origination decision means 42a for amendment, and it judges 
that the data for amendment is created by this 1st data origination decision means 42a for amendment, 
and when the data for amendment is not created, it warns with the data non-used warning means 43 for 
amendment. Thereby, an operator can perform a calibration again by actuation of the calibration 
initiation means 34. 

[0149] Moreover, a control means 31 has 2nd data origination decision means 42b for amendment, and it 
judges whether amendment according [ 2nd data origination decision means 42b for amendment ] to the 
data for amendment is appropriate, and in being unsuitable, it warns with the data non-used warning 
means 43 for amendment. For example, a calibration can be again performed by warning, when the data 
for amendment is not created by the reason of the X-ray on which the area sensor was not functioning not 
having been irradiated, or the data for amendment not being memorized by the storage means at the time 
of a calibration. 

[0150] One [ at least ] image output of the data for amendment and subject-copy image data is possible for 
a control means 31 for the image display means 50, and an output is possible for it to up to the sheet of 
the transparency mold according an image to a scan mold laser aligner, an ink jet printer, etc., or a 
reflective mold, or the display of CRT, a liquid crystal display, etc., and it can know easily and certainly 
the condition of the radiation image image pick up equipment at the time of photography. 
[0151] moreover , the image output to up to the sheet of the transparency mold by the scan mold laser 
aligner , an ink jet printer , etc. or a reflective mold or the display of CRT , a liquid crystal display , etc. be 
possible for one [ at least ] data of the data for amendment , and subject copy image data together with 



the date after amendmen Ad the condition ef radiat.ee .mage im Ack-op e q n.pment can he knew 
ensUy and certeinly , andZcan perform more exact oh— n aSa mete exact dragnoste h y catty 

t7ZZ a :"Z^ any shall he delayed between the data for amendment^ecticopy 

hnage pick up ecptipment can he knewn easily and certainly hy displaying en the ,mage dtsplay mean 50. 
Mo3, tire inflation en the pnce, defect detected hy the calibration can he dtsplayed to the data 

gnj read-out at the time ef phoingraphy. The data for amendment created with resohft. on htgher than 
he time of s.gnal read-ont is nsed for geometrical amendment ef advancing stde by stde, rotation 
ZZL. — n, distortion amendment, etc. for signai valne amendment e, onset amendment 
g l amendment, etc. The data for amendment created nsing the data which carted ont ptxe, add.t.on m 
the cixel size at the time of signal read-out can be used. 

0 54, Moreover, althoogh geometrical amendment is performed after performtng ,gna^ 
mendmenMn order toobtatnthe data for amendment for performing only s.gnal valne ^ 

performing geometrical amendment, a calibration can be performed, and only signal va ne amendment 

can also be performed nsing the data for signal valne amendment obtained by the cahbration. 

^ amendment te wbich geometiical amendment carrtes ont afftne transformation, snch as 
dvlng side by side, —.expansion, and contraction, af te r performing disborUonamendmen^d 

when performing only signal va.ne amendment as a calibration, after performing geometiacal amendment 

os.ng the newest data for amendment, signal valne amendment is performed. 

(01561 the captation of the gestelt of this operation - a repeat pattern - nstng ~ carrytng ont repeat 
oattern «** - it is easy sttnctnre and the exact data for amendment can be obtained. 
0X57, A cahbration is performed nsing tim repeat pattern ,0 prepared it ' — 

as shown in dr«i . Althongh titere are - which the stratght hne was made to .ntersect 
r endicularly Z all dftections, and were made into the shape of a grid in the repeat pattern 70 as ar 
Zn in dJtagJi (a), and shown in the repeat of a wave cnrve, and tam^ (h), ft ts not hmfted 
tciafty.^;, as shown in teM <0, as shown in <k M «), a Une is snfflctent [ pnnetaform 

exact data for amendment, and the repeat pattern 70 has it. [desftable , Moreover, ft ts desn-able that the 
repeat pattern 70 deals with arrangement of each area sen.r 24, and it can create the data for 
amendment based on the information from each area sensor 24. 

01 58 Asshown.nta^, *e repeat pattern 70 is arranged at X line sonrce side of the onts, deplan 
Lonof.teradhtt.on image detector 2, andean carry the calihraUen of the radraUon tmage etecte 
2 whole. This repeat pattern 70 consists of an X-ray blocking snhstance, and can obtatn the data for 
amendment from the exact and clear repeat pattern 70. 

[0159, Moreover, as shown in dr^I . the repeat pattern 70 adp.ns a smntillater 21 tns.de ». 
ad.at.on image detector 2, in an area sensor 24, is arranged in ti.e oppos.te s.de and can carry ont the 
aUhrln o, a scintillator 21, the transparence me.ber 26, the lens nnft array 22, and the area sens.* 

24 This repeat pattern 70 conststs o, an X-ray blocking snbstance, and the date for amendment can be 



radiation image detector 2, lt^^^isy to maintain physical relationship the lens unit 23 or an area 
sensor 24 in the always same condition, and it is exact, and the high data for amendment of repeatability 
can be obtained. 

[0160] Moreover, since the repeat pattern 70 is arranged between the transparence member 26 and the 
lens unit array 22 and the repeat pattern 70 is in the interior of the radiation image detector 2 as shown 
in drawing 8 , it is easy to maintain physical relationship with the lens unit 23 or an area sensor 24 in the 
always same condition, it is exact, and can obtain the high data for amendment of repeatability. 
[0161] Moreover, since the repeat pattern 70 is arranged on the area sensor side surface of a scintillator 
21 and the clear image of the repeat pattern 70 by the fluorescence of a scintillator 21 can use it for a 
calibration as shown in drawing 9 , the more exact data for amendment can be obtained. 
[0162] Moreover, as the repeat pattern 70 shows drawing 10 , since it is located in the scintillator side 
surface of the transparence member 26 arranged between a scintillator 21 and an area sensor 24 and the 
clear image of the repeat pattern 70 by the fluorescence of a scintillator 21 can use for a calibration, the 
more exact data for amendment can be obtained. 

[0163] This transparence member 26 is a glass plate, and the repeat pattern 70 is formed with an optical 
cutoff material. The transparence member 26 is low cost in a glass plate, and since rigidity is high, a glass 
plate can always obtain the exact high data for amendment of repeatability. 

[0164] Since some repeat patterns [ at least ] 70 are located in the lap portion of the photography field A of 
two adjacent area sensors and it is shared as shown in drawing 11 , the mutual physical relationship of 
two adjacent ERUA sensors 24 can be known correctly, and the exact data for amendment of the lap 
portion of an image field can be obtained. 

[0165] The width of face of the repeat pattern 70 is 3 pixels or less on a final output image. When the 
magnitude of the signal value of the pixel equivalent to the repeat pattern 70 is falling below to one half 
to the case where the repeat pattern 70 is not formed, the signal value of the pixel equivalent to the 
repeat pattern 70 is interpolated using the information on the signal value of the circumference pixel, and 
can obtain the exact data for amendment. 

[0166] Moreover, the repeat pattern 70 shown in drawing 5 thru/or drawing 11 is removable. 

[0167] Moreover, as shown in drawing 12 , at the time of a calibration, it has the light source 71 in the 

radiation image detector 2 interior, the light source 71 is made to turn on, and even if it does not irradiate 

radiation, the exact data for amendment about geometrical amendment can be obtained. 

[0168] The light sources 71 are two or more point light sources, and this point light source is LED. Since 

the point light source is possible for those with one or more pieces, a miniaturization, and 

lightweightizing and can send certainly sufficient quantity of light for each area sensor to each area 

sensor 24, it can obtain the exact data for amendment. 

[0169] Since the light from the light source 71 can be irradiated from the side side of the transparence 
member 26 placed between the scintillator 21 and the area sensor 24, light can transmit a transparence 
member and a large range can be shone, the exact data for amendment can be obtained. 
[0170] Since the time of a calibration can make a large range diffuse light with a diffusion board, the 
exact data for amendment can be obtained, and this transparence member 26 of the transparence 
member 26 is removable, and can obtain a clear radiation image by removing a diffusion board at the 
time of radiography. 

[0171] Moreover, the repeat pattern 70 reflects or absorbs infrared radiation with infrared radiation, the 



source piece may be detected at the time of power supply starting, 
calibration, and, moreover, lightweighfizmg is possible at a thxn shape. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is drawing showing one example of the system using radiation image image pick-up 
equipment. 

[Drawing 2l It is the front view of a radiation image detector. 

[Drawing 31 It is the mimetic diagram of the longitudinal section of a radiation image detector. 
[Drawing 4l It is the outline block diagram of the radiation image image pick up equipment which 
performs a calibration. 

[Drawing 5l It is the mimetic diagram of the longitudinal section of the radiation image detector in which 
arrangement of a calibration is shown. 

[Drawing 61 It is the plan showing the gestalt of operation of a repeat pattern. 

[Drawing 71 It is the mimetic diagram of the longitudinal section of the radiation image detector in which 
arrangement of a repeat pattern is shown. 

[Drawing 81 It is the mimetic diagram of the longitudinal section of the radiation image detector in which 
arrangement of a repeat pattern is shown. 

[Drawing 9l It is the mimetic diagram of the longitudinal section of the radiation image detector in which 
arrangement of a repeat pattern is shown. 

[Drawing 101 It is the mimetic diagram of the longitudinal section of the radiation image detector in 
which arrangement of a repeat pattern is shown. 

[Drawing 111 It is the plan of the radiation image detector in which arrangement of a repeat pattern is 
shown. 

[Drawing 121 It is the mimetic diagram of the longitudinal section of the radiation image detector in 
which arrangement of a repeat pattern is shown. 
[Description of Notations] 

1 X-ray Tube 

2 Radiation Image Detector 

3 Image-Processing Section 

4 Network 

5 Display 

6 Output Equipment 

21 X-ray Scintillator 

22 Lens Unit Array 



24 Area Sensor 

30 Power Supply 

31 Control Means 
31a The 1st calibration activation means 
31b The 2nd calibration activation means 
31c The 3rd calibration activation means 

32 Storage Means 

60 Photographic Subject 
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X 



S— 1 



1 



T 



r 



MIS 



7^ 



3" i 
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jmiw *saia-*- & § »«Jfc * * ^ ^- 'y a ^*tTV > 

tatft-t-aiy r-fe ^^coMm-ia*^^^* 1 -* 
-c % * -v y -7" u - > s > ro^feS (//*fcii^^^^ 

f- (i« '.>'; ^ W o"C V'S^ro'lix * ^ * * *** 
mmi^ s L : ^VV-v y 7"u- v 3 >-Srtf e>»»» 
T-1-* * <f r) 4 r t *«* * 1 * 1 ^ 

[in -•!<-* : ' _ 1 ■ ' ■ 



*»#JJt 1 4 1 miER?-** 5 w» 

, 0 5 cm A» 1 iSJcffi*«3»!Jt^i-'H*ia«^fi. 



[•-.' 




3 

^mx&zz. tz&mt-fzmxmi n^mxmi 8<d 

z> zk*ft'&k -rzmxmi ibwrnxmi sco^^n^ 

zzbzw&b-tzmmmi nmn*m2 o<d^-th^ 
x*^ y y^->3 >&fto z.t$:%fWLh-fz>m*m i 

7^ft#Jg2 l w^Ttu^ 1 raicfe^o^WMM^ 

ttm^m^ia^x <o km^ftMmxfti&LtcffiiEmy-' 
z>z.b*mmb-tz>zmm2 37^*11*312 sco^-rti 

[!ll*3l2 7] y >i LTm^-fi^iEcD 

— * y yi/'-ya >-£m\ ^©^-v 
y y u - -> 3 > x*# 6 tt fc m ^-(M IE m f - * * m v * x 

m^iiSMfccD^ltft bzb £W® b -t - £it#JS 2 5 tcffi 
[ sn**! 2 8 ] v->"X U — ^ . U > Xa. - •;/ h7K, 

T, --\M' 'J 7"U-">3 -L > ^^yi'|-{Clx(t btL/c 

lis-':) &L^^-v?rfflv^TrrOC > Sr^i&i "f 
iff 

[ .i.'i.^Jii :i 0] mn'&L^'s - ^ A* ft y T-tr>-y-cofi l ! 
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*« 2 9 KKltcDi&t^KMftgBo 
[tit*3l3l] ^^igU^^-V^^iii^ttl^co 

3tf*3l2 8 7!;g|t*JS3 0 ro^i^HA- 1 JllCfS®cD^ 

[W*3l3 2) i$?9 3£L^->;6SXjgl««^'b& 
5:i ^#1li<t^SI«*JS3 l {ciE«(73«ilt^iii{0^ 

[lf*3S3 3] ^^SL^^-^^^iii^^^co 
rtg6T'i/^^L— ^{cp^LT^yT-lr^f-iliS5tffl'l 

tciBa^ttT^?,- b*<ftmbirz>m*m2 8nwjn* 
zzb&®mbi-z>$mm3 3 ^um<DWc^mmmm^ 

[IS*il3 5] ^<9^L/^-V^->v^U-^<>;3iy 
7 ir <t <75 HQ irlBfl $ 5 n b Sr4*» i "T 5 It * 1 2 

[IS*3l3 6] ^jgL^-^v-^u-^cooiy 

r -fe (cgi@ $ h z> z b *mm. b -r z m*m 3 

[1S*JS3 7] t»«Jjg-L^*^-^, l^-#ix 

y r -ir >-y- 1 © m gas l w n<o -> ^ ^ u - 9 m 
[W*JS3 8] mmnm*#7xm-?$>z>z.i:&mmt 

■rs»#qi3 7-fcKtt®tttt!ftB1fc«Mk£EK. 

3 9] ^ 9 & L/^- ^iS3ta»f«-»-C»l*$ 
tttl^r tSr#1»t-rsiB*Jl3 57!?Sii*Jl3 8© 

[IS*iB4 0] »9fiL^-vC'>i< <k fc-SS*s» 

o -a- 5 iooi y T±>-y-<DMmmt&<vmte <o &&\z& 
m.irz>~b*mwib-fz>m#m3 57b^m^m3 9^ 

[sfl*ii4 1 1 my mi - >ft&w.x~foz z b%® 
[js*iS4 2] mvmL'<v->tim'fcx-foz>z.b*w 

[fi,'s*x|i4 4 ] *»JigL'^->«ctaa-*-5iii3R^fL^3- 
fifi o ■> A- # $ tJS . » ♦) % L ^ • - > $r lx ft /.e o i-^ft ! " 
■■I l x :|^«Ti:te>' L ' I • UJ~ft{C x »9iSL^^ - 
: Si5g Wis' KVfii'i//^ . ^c/^^322iiI^co<S^fn'ff) 



(3) 
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3f1i*l3 5 7^11*14 5<ov^Tixi»i^ia««>* 

[if *14 7 ] 3t»^*tR©^3tag-e*>5 - * 10 
-f-4tfi*l4 6 K:ia«©Stlt*IHift«»K«. 

[l«*14 9] M^xyr-feyti^LtiiW 

[ff*l5 0] JtSA>5>©3t3&s, ->yfi/-n^7 

t t 1-411*14 6 \zun<DnMmmmmm.m 

fio 

*m%t 1-411*1 5 o \zWM(oWiMW^mmn.o 
tfX'Xm ^XV^rt 1 1" 4 » *1 4 7 

[i«*i5 3] a**fc»±»^-r 
[it*i5 4] ■mmiL-h^m^mTiti^iair^ 

[0 0 0 1 ] 

®«Sft^P.i'Ki"4o 

[0 0 0 21 

[tt*ofi*rl r*«#KfflWX^ia^t8»J(-ffl<'^^4 

««tic*«^-it. x^pHafcaftL. nsiia««-em 

— ««j(^i-£i>it-c# /to 

S-Cii ' » n '/ > IfcfS&a Srffll >fcP2^yoXi7-( * 

^uiv x .-. »* \ o 0 ¥5ffc« i « O J • - v » 4 
[0 0 0 4] ~ J l OiSflfefftffttv 7; -J- ° ^ia«^ 
$ -c fc - - : "- « T 1 * ' ; ■ : " 1§H * W ^ 



[0 0 0 5] 

(CR) dS^fiEE*^»-eSltAnbixT^5c t^b 

Wit Lt, fltl£*SPhy s i c s To d a y, 1 
997^=1 i 4lCv , a V • u — ylsXlbX "A 

morphous Semi c o n d u c tor Us 
her inDigital X-ray Ima g i 
ng" ^ iiSPIE©l 9 9 7?3 2t2l«x;U 
. ^_ . r^h^^OfwS:" Deve 1 opment 
ofa High Resolution, Acti 
v e Matrix, Flat-Panel Ima 
g er with Enhanced FillFac 

tor - mKtm^tc msthy>*sx* (tft) 

fcffl^fc¥*XSt8lffl3SB (FPD) iSBB36$n-C^ 
to 0 0 6 1 r*u*c R i 5 gflW«U BH#* 
Vi?** (TFT) £fflV*fcFPD£ST;fcfc0W8"t"*r 
SPtfftW S NtfcO^bSSIISr'J^ < i" 4©#BIiK% 

[0007] CCD^CMOStyfOiSftS*® 1 

y T-fe vU-S:#*fiffl^"C*W»iiiiife«r#* - * 
[0 0 0 8] fcr^-C, FPD-C«l3:#4^^ ^ 7 

f p u-ci-i, y r-fei'iJ-^^^^^S* 0 ^** 5 
lb. f,1JyP.»liiEEA±(-5i^!-tT^.+'.4^S^fo4„ * 
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[0010] 

[ooi n m&m i iwiE«©3gwtt. r->^^ ^~ 

7KO#*«uyXi=y Mwjttlfc-rss: y 7ir>-y- 

-^m + t yyu-i/a y^fgi, ^ft^f 

-v-3 vfij; 9»btt5*Effl©Iiiflir-^S:IB1ti-a 
So J T-<fo3 0 

[0012] i©«#3«lfclB««)*WJcJ:ntf, M 
[0 0 13] a*JS2^IE*<0|6Wfi. fy^f^ 

7w©#*(ouyXn.n. 7 hui^-ra^y r-fev-y- 

4rrro)(H»ciEilLT«lfi8$ix5#*t*5lIii«ttm#*«li 

* + y ySlfffUi, =>r^ y yi'-yayl: 
J: 9 # h ti 3 ffimm (DMto.7 1 * £ fStii" 5 IB«#gk t 

[0 0 14] C«IS*Jl2{r|E*OISW{cJ;ntf. M 

■V y 7' u- > n > fctrfc 5 r £ *sx-# . fSfflitas;* < , 

[ 0 0 l 5 ] as -R j: M 3 £ IE*fc<B38 9J i± , F v > u - 

* , l/yXa -7 h7K, -t L T ^ (O U > Xa. = y h 

7 Mw^^o u> y:.-j-=. y ^izmt-r^:^ y T-t>-y 

* r «0 «! ! I fid i K L T W J* £ ft v & \ B fiO ftj i*; I • ■ 1 «c ■& iJ V > 
(feftft&Sft(-*jl 'C, fiulDWdr-v y 7' u- v a 

3 >*-m»*fiii ; ./-j<oiiBitt7*-^SrW5 + + y vi-vs 

> m'rrWi £ . -'f -v y 7' u — >- 3 > .t n \D 0 ft ^ follE 
[0 0)6) l</i„T f iRi|i3JC|Bi|R®«l!J|!-.tjL|-*, Jg!& 



[0 0 1 7] lf*JS4(cfS^co|gPj!ii. IT^^U- 
^, uyXa-y H7W, -t Ltf ©uyXi^i/ h 
7M»#*rouyXa=j/ h(c^i--5^y 7i?>-y- 

[0018] r©»*qi4^ia*©*Wfcj:ixfJ, ^-v 
rim, *^^-^tt«^tfttlt*H4ftaMM6«o 

loo i 9] ftf#j£5tcfs«cDigi^fi, r^r^y^'i/- 
->3 >^^^j^i«^«^^fc(±Wtoa^^io-c^ 

y 7V-y a y^9«i«fS5rtt5:^ 
4*« i i nmn xm. 4 ©i^rtt*» 1 qc^E* 

[0 0 2 0] roif*^5tcSBttoi8W^J:ix«r. :J r^ 

[0 0 2 1 ] If*35 6 ^ls«©«Wtt. rv^u- 
L'>X3.= y|>7W, ^ LTf ©uyx^=y h 

y y -> 3 >-zmte-rz> +^dx ^- 9 >m*#» 

[0022] 'coff*JS6(;ffi«c<73|§W^J:tbfi\ ftE 
co*-f ? >• i/r-=5r -v y y U- v- 3 > S-IWJfr*-* r i T\ 

^ T *t^i^-V3>^ m «f -f ^ r. i *s T* §■ 

[ 0 0 2 3 ] afi*rs 7 icmffimamn. -v y 
■> 3 >- 1 1 1 ;t A- -v y y u— -> 3 > 'V T* *? :iS:SSt5 



[002-1] i c^MjKjS 7 (c|Ciiaif/>5dH]: : t 
y y u - v- : i > if rt * t!)7u->n>' n -e 



[00: 



- > ■! 1 t o C df- -V 'J -/ 
] ^;R)|!8 |-BE«tC)^IJIj.'i 
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v- 3 ^^mm^-»B^M(Dmit^-rMmm±m^ 

WtZ^-tZ Z. t Sr»»i-t-2.ti** 1 7^!ft**7 
[0 0 2 6] -0St*^8^fa«<7)55W^J:HHr, 

[0 0 2 7] |S*^9 IC|E«05IWH. 

tsri ^a^-rats*^ 1 ^iEft**8 <ov-w>> 

[0 0 2 8] r©ff**9lCfB«©^W-.fc*Ui, 

t ^mt-r^W*« 1 7i3E!t**7© 
[00 3 0] r ©ft** 1 0 fcfB*W>*01K: Mi, * 

«ft V 5 * s h 5 *fr 4 - * * s * * • 

[oo3i] ft** i i fcta»<0*Wi±. ra»»*liE 
ja^-fiZG-j-z z t zw®t-tz>m*^ 1 7^«** 

1 ooo^-Ttt^l*KE«©»»«»iS*«ifcS«. J ^* 

loo 32] '©»**! lfcIE*W>**lfc.fc*tf*. * 
ffl 7= - * ASfB* £ ti-C *s 9 , i*Kfc« t T ffiEffl-r 9 
[0 0 3 31 ft** 1 2 Kl|B*©»Wf±. rft»t©*E 

[0 0 3 4] *o»#«i 2kilB*<o«i5!JcJ:ixtf. « 

[0 0 3 5] IS** 1 3 U:B«W>*WI4. FMEfflT— 
i >:-*-*5M*1 1 7^ft** 1 2 <m 'fn*» 1 * 
[0 0 3 61 1 onmm 1 3 tK*<n«wi:_ iftrf , « 



10 0 3 7] it** 1 4 icts«©3iw^ r*jEffl-r- 

[0 0 3 8] ^©tt** 1 4 fcIB*©«Wfc±*ttf . ™ 

- * £ . UtiEfclffl V ^fc«IEfflT ■- 9 £ fctt*t£1" 5 
j&»ofc* fcfc if 9 o< 

1 0 0 3 9 1 it** 1 s WE*©*wr±, r«jEtt©^ 
^-*©«8«*«**-t-* ^ t ^^i-r^w** 1 ^ 

Sit *« 1 4 ov^tud* 1 JSfcK*©tt***K**«* 

fio J -CfcSc , ^ _ 

[0 0 4 0] r©lt**l 5^|S««)5SW^«tiT'tt. W 

5ri , ^wi*coifcat*ii!«««feafiiK<c»«tt«r« 

[oo4i] »** 1 e \ctim<D%wtt. mfcfty— 
9&Ki&ztix^%zt zmM-r z ttiEfflf - 9 ft&m 

i-r?>!t**i^it**i 5©^-ftb^i*^iB^ 

[0 0 4 2] ^©IS*JS 1 6 tcis«ro3SKfc«tnr±» 01J 

[0 043] a** 1 7 ic-mt'o^m, raiEfflx- 

(■ij-]^- T-P5i ^ ^ ^l-'nfxM^o ,„'.** 1 ^ 

.,.. HJl! . ! 5 tot >-f 1 3StcfE«</'WW«H«»*S 

To 0 4 4]°^©It**i 7tifdtt^*9i^J:ixtf, M 

[004 i ft** 1 s ^um^*™' FM£ffly- 
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[oo4 6] z<Dtmmi 8icia^ro^Bj{c < tn«\ m 

[0 0 4 7 ] tit*r@ 1 9 tdfEf^lgWli, rMJEffl^- 

mxm. i nmmm 1 8 w^-r ti^ i miaim^m^m 

[0 0 4 8] ' Wlf^Jl 1 9 (Cf2^(7)|gBJ{C « 

oZkfrXZZ* 

[0 0 4 9 ] W*rl 2 0 idfgiigcDSgKfi, |T«Efflx- 

frzmw^®xmm^mxhz> z. t z&mt-r<btmm 
i nmn%JM 1 9 co^-rtt^ i micmm^mmm^m 

[oo5o] z<Dm*m2 o\z$m<Dmw^£h,ti[, m 

[oo5i] 2 1 ictmvmwte. ir*iE»©^ 
1 7iSM*^ 2 o wt i m^mmcDtiifrtmmmM 

[0 0 5 2] ~<omM2 1 (c|E«©*Wf-J:i'L!F. Mi 

•*n l fcit^iwifffi-^^ts: t x\ nmmmmm 

[0 0 5 3 ] M*Jfi 2 2 J&ft©«!!l!tt. ra^ilf^fS 

^se^iulj: *j u*^mmx'*v v yu-v-a ><s.-n 

10 0 5 4] ntosiltftf 2 2 fisiif «lii;J;hif. Jtf 
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[0055] is*is 2 3 msEffirosswii. rafeit, in 

[0 0 5 6] r©8S*^2 3^IE«0)?gMfc:«tttfi, 

•y y y u- a x v ffiiEm7*-**m% z t x% m 
[0057] is-j^Ji 2 4 \zmm<omwi*. ns#ffi«jE 

J "CfeS. 

[0 0 5 8] rwtfjR3S2 4tClfB«cO|giP3idJ;tlfi > ft 

o [0 0 5 9] !S*JS 2 5 idfS^©|§0^(i, rSM^MiE 
o /cm {c{S WNiiE ^^r 5 r k Z&W. k -f 5 if 

i^sii*Ji2 3©v^rix*>i35icEtt©»waiisift» 

[0 0 6 0] 5tdfE«t(0|gPJ(Cj;^{i\ 
[0 0 6 1] if 2 6 IdfB^cDlgPJfi, Flft^iE 

o 77^ >%m*n?MjExjb%zk £<wmk-fzm*m 
2 3 7^s!t*ii2 5©v^i*n*»ig»cett©ifciti6[a4ii 
itgfc 1 x h ^o' 

[0 0 6 2] ~roifjfcJS2 6»CfSttO«Wld«tttHf» ^ 

[0063] 2 7 tEtt<o«wtt. V y 7" U 
m*«*BjE;fi-7-*- 9 zm^xm^immo^+kh ozt 

%®mkir?ott t m\ 2 5 tdlE«i(04fcjM«!iaat««[fta!: 

a. J t?*)3, 

[ 0 0 6 4] 1 0) .-RiS 2 7 ! I M W^g HJ j ! i X int. -X- 
-v y 7' u- > n > I- L T(S ^tt*»iE^>^ S-t r 0 ^-ft-Ji . 
a»r<o*8iE r-j •>••'• - -v i »H t » T g|<5f^*fiiH & T i -» ,* fciz , 
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[oo6 5ia*«2 8tE«o^m r->^^- 

^ooeel ;:©»**2 8fcEtt©«Wfc:.fc*u*- tt 
[0 0 6 71 tft*JS2 9KSE*W>£Wtt* r*9»^ 
10 0 6 8] ^ ©I»#JS 2 9 |CfB«<0«Wfc *iXfJ^» 

[0 0 6 9]BM«3 0tE«O»Wtt. r»9 5S^ 

mt-T ; 5ii* J S2 8*fct±if*JS2 9fclB«©»«»® 

{ftflMfeSB. J -efcio 
[0 0 7 0] -O»#*3 0^IB«ro«Wfci*<'tf» » 

[00 7 1]»**3 1fclB*©3S«tt. n»9iSU^ 
g $ nX^5^t^mti-^tf**2 8^£il*«3 

% 0 7 2] rro!i*«3 l fcK*©»Wfc.fcfttf» * 
-?£r#£::ka s X#5o 

[0 0 7 3] |f*ia3 2(Cfe«W^B^(±. fi«^' 

* - > *s X *XBr4fe«d> fe ft 5 ^ k &«M* k »*« 
[ 0 0 7 4 ] r<B»#*3 2 !Lt«itt«»91fc.fc*U*, 

/c«o & L/^-^a^SjE^^" * **** r b 

[0 0 7 5] 3 3 Klte«C»«W±. FlflL^ 

v - > A*.a»*iiiiftttm«tf)rt!{ii-c- > >^ \m& 

fiSt-i-SSil*^ 8^SiS*m3 oino-ftt^lW-E 

. ...... ,, h ^3, ij T -t? > y i •y.mm&zft^mzw 



[0 0 7 7] W*« 3 4 KfE«K>3SWtt. ^ 9 3§ L'* 

3 3 KBfcOfl**®******' J 
[0 0 7 8] -©t»*Jg3 4^ia*©56WI-J:*tti. » 

^[ 0 0 7 9 ] 3 5 fcfE*<0*3Htt* tt* 5 S 

^-v*5v^^-^k^y T-fe^f-kro^^SaS$H 
[0 0 8 0] ~©«#J53 5fcia*t©*WfcJ:fttf. » 

[0 0 8 1] «#*3 6tc|B«©55Wrt:. ?i^ L ^ 

5 r t ZftWit 3 5 fcE*»»«**WMMft 

igfi„ J -efeSo 

[0 0 8 2] r©»*13 6^fa«<0«Wl-J:nH, 
[0 0 8 3] »**3 7tlE«tro«Wt±. 

-y^u-^t^yr-fe^kcD^^gaSL 

[0 0 8 4] :©S*9 3 7tcffi«<75^Pj!tcJ:tb(i, v 

[0085] 3 8 KfcttroaEtt. raww**^ 

[0 0 8 6] ^ 3 8 tC-gBtt056Wl- intf . 

[0 0 8 7] l«*«3 «j(ifcttol6WH. rS9*L^ 
V - > *s*«WfW»-C-©i* 6 i iX v ^ k k i" 

3 5 nmn* 1 * 3 « ^1 >fh^ 1 m^tm<»m-\ 

[0 0 8 8] zmmni ^ '> ::E«o«SCil 1 ' li - lJ> - 

,, x L • i-x^$n> iEtea»o*w 
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[0089] s«*gu o\ztm<o%LW\-t. r*9 3SL/-« 

[0 0 9 0] i©»*^4 ofc|Ettco|gM^«J:nrf» tft 

[o o 9 i ] 1*^4 i \zmffi<nmwn, fm<9Mv< 

B» J T'<fe5 0 
[0 0 9 2] r(Ott*l4 1 ^!E*K)|g^fcJ:ntf, I* 
19 3£ L/<^-^*s^-Cfc t> , IE«}iiEffi:r-*£# 

[0 0 9 3] If *JJ4 2 teiE*©$SWf±. riOi L/n 

fio J T*ife5 0 

[0094] r©if#gi4 2\zmwi(o%iw^£tu-£. m 

[0 0 9 5 ] !f*JS4 3{cfE«W^g0Jti, riOiL/-! 

*^m^lS^±X"3@j^WTT'fe?.r £ 
Sr»»i-r5HI*«2 8 7!/MfS*iM4 2 <©t v***wft» 1 JS 

[0 0 9 6] ^©fS#Jg4 3fcl2ffi©MW»::.fc*Ui. $ 

[oo97] m&m4 4 {zmmomma. m<ow l/< 

* - > Sr 33: * 7 4 o fc 4§-£ tc*t L T - l £5> W T tcffiT L T 
^ 5S^c . ift (j 31 L^* - > icffl :M i" 6 Ifrod^-i 

i: <t T 5 IftsRJS 2 8 75 SINK'S 4 3 cot >fjxi> ] 

[ 0 0 9 S ] ~ ©gi?*i8 4 4 tCffLl^^^ljjUi J;Htt\ B 

v'&i^y-y^m^-tzmmv m y w © -a- $ $ # . » 

•3 ii L '<9 - > S-|5Ht/j:A»o L t«)WTI: 

(& T L x i » Jii-a- (c , » 3g L 9 - > : l m 

(Dig *HuU* . ^-©J^iaMiRrofS^fifft/ifff f|S £• Jij i >T*tl8] 

[0099] ffjfcig 4 5 teEfc©3SWtt. M 5 ig 

*->tfM»fmx~3bz, z t t -tin 2 8 75 
s88#js 4 4 ro^rixa* 1 m\ztm<Di&Mmm®m&m 

Ho J T'fcSo 

[0100] z<omxm4 5iztim(o^mizxtiti, m 
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'<f-y*fr\-irz b\z£^XttL$timm&~-<D%m*$k< 

[0101] |f*3S4 6tCf£«t(73|g0^|±, rW^iB^ 
«lfflSII*jSlJJC3tj[SSr^rL. y T'U-v'a VB#(i^. 

5«^-f ! nA^13StwfE«c©«(MiiJ^^gB 0 J T'fe 

[0102] r ©ff*3S4 6 tcffitt«33BWH:J:ixtf. * 

[0103] ti*JS4 7 (ctem©^0j(i; r^taaa 5 ** 

[0 10 4] d©tt#rB4 7JciE«t©«W^J:K«r. 3t 
[0105] |f*Jl4 8 {CfB«©3gWtt, r^3tas*s L 
[0 10 6] -©H*314 8K|E«0»«^J:ixtf, j{S 

[0 10 7] a*^4 9 ^re© ©is 03 ti, r^3tas* s # 
[0108] zmmm4 9iztm<D&mc±m-£. & 

it S ^ i AST* 5 ©-CjEflt^ttJEfflT-'- ^ ?r y #a -kit 

[0109] si*jS5 o^K«f©«wii, r«^^© 

W©(ft']ifiiftiJ*»e>RaSt$tui^ t Sr#mi:-r5.ft*JS4 6 
[oi io] i©IS*iS5 oiztzm<D&miz.±int£* % 

ft m m mt © ffl'j as «« * » e> m w $ tt . * ^ m w nu z & m 

0 L -citi »«Mft-%e>i-r. k 7i<-Ccr iot, lEflt^ffiiEffl 

■>-'- 4- issitms, 

[01 1 1 ] IS* 3 ! 5 J lclEiHi^5EWii, r@0^§BM/5 5 
WmtttX-^IH^ffiTAac i T-5tS*ig 5 o 

[01 12] ~©lii*ijt5 i icH l >W.oy#wiz.£h.l-£. & 

wmtJjmmmx*v v ^u--> 3 3t*j£^*B 
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[0113] w*«5 2 KtsM<omm\t. mmfrb<o 
mm t-tm*^ 4 ? nmmxm s i o^-t* n*» i 

[0 114] -©H#J£5 2lcfE«O£03fc.i:fttf, * 

[oils] »#JS5 3 mwMfr* 
[0 116] -«SS*JS5 3tcffi«©^^J:nri. * 

To 117] »#«5 4ic?a«»^pjtt. rmwstt>-t 

[0 1 1 8] rO»**5 4^1E«©«W^J:^tf. to 

[ o l 2 o ] El l tttt^fciSfcattSH&ffl^fcv/* 7 " 

xBm\^mm^t uwwu *Ma*&ssB 3 -era 

-x-./u^f 5W«6m^?HtiJ^ CR 

-:--v -. v l- v V > '/$<otti;fiflt3& 

[0 i vm ] tt*t*H**rti»2(t. |4 2&tfia3fc* 
[o i - 2) 1*1 2 l±«t W » W f« ft ■ i ?> ' ' $ $ T ' *> 5 - 

6 = 3 6m<»mvibz>#. si±cnt»5tot?ii4 

\o 12 3] [glSH^M^Pj^tiiS^^Wf®^^ 11 



U^2 2(0^*^^?.n:!;r-fe^2 4?rr<75tP^ 

y 7tyt2 4tt. 3iyT-fe^1»-*»»*t2 7t * ftS 
[0 12 4] Klt^liJ^tti^2CD*^S«Wffm. I¥ 

2 1, i/yXa=?7W h 2 2, tLt^Oi'^ 

[0 12 5] ->yf^2ii5 ^'^^^ 
, 3SU x^->v^u-^2 l^x^SiW^J:^^ 
[0 12 6] l/yX«^2 3i«. 2tfe£l-tro8iR«> 

5^l/2 0tfeO,^(f^l/l- 5«£9*# 

9 i/20J;t)^^x»vyf^2i^i' 

y x ^ ^rogg^iij^ < * a n #>mtim&&to& 2 

[0 12 7] uyX^7l-2 3«^FtV/<-A\ 
8 WTtfc 9 , F W<- «: 8 WTf^tS r i C o 

^F-^^-«. Fe = S' /Ds^-S^tu 

Vo 12 8 1 UVXa.-- I' 2 3w8*Si-eOtijt« 
\ny W M T F ©S^ s 3 0 %W ^ C fe ^ > = -y h 
2 a ^feflfcB-e©* ^irJfil^i^MTFCO^s 0%W 

■^n -(7?|guJiT!J:^>X^-s/ h 2 3 

Ir#il«$«ltt©it>:t5fcfe> ii^X^ 
• y h 2 3 ^ T?r±, •f-C^Hffl i v^ofcKMtt* < * 9 « 

fc ft * Wft JBia«©M T F ©Stt 3 0 %»rt KJW *■ * 
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<nt£\*^wmmn%hKz>o MTFte^-yr-tr 
v-froKatv^fcattS LfcffiiKJHSEak^Jti-s trot 

[0129] l/>Xa= h 2 3 (D^mfafr 3 5° J^T 
Xh'O. U>"Xa= y h 2 3CO^tB^^ 3 5° WFKi" 

(0130] ^ li 24l±, CCD^CMOSt 

i LTCCD^CMOS-feyt^HflflHW^SrfflV 4 

[ o i 3 i ] *mw<Dm i nmm 3 fc*i-«c*tj»iBtt» 

fc8«fc*si^-c, 4k/Wlft*IS4t«*i, ISW£iS3fci^ 
©Bffftx-* (ffiiEfflT-*-^) y v-g 

[oi3 2] si". ^+yyu-> 3 yrff^^^5 

v^»co^rtftWi-5o EI4fi=^iJ:/u— > 3 >4*t 
[0133] #tt«liii»«fluBE»fcf±, xi»© 1 . *«■ 

mausttiig 2 , iH^^aas 3 zmm-tzmw^® 3 1 

^t^U-ya >Hfr¥&3 lb, !3©Jft^ 

[0134] U©^-t!J7'u->3 >J£tT^i£ 3 1 a 
fi®K3 0^ON$^oi^^v^*-)yh LtiA^ 

a»e>-£B*M«ice»ttfc, x^i, ^w^M^tu 
^2. mm^mu3^mmLx^^vyu-^B^^n 
>/\ ^odf-v y yu—v-g >ic«t «3ife*fi»5f5fiai+i^i:, 

KlfcM 3 21: lElft-t- 5 -, tgffli 3 0#ON$tLroSi: g 
S»jMJc * -v y u- > a > 4'f ?fc 9 c <k -c, ttffi&^ffl 

[013 5lJB2cO*-yy -7" I -> 3 >m'UttSt 3 1 b 

fitSagA^3«5 % S T-mili-JW * -v y y u- -> 3 > A.f, * ^ 

V LTK^Stifc ^n*W*saiSi-<5il ! l!lMi 

MK> XiHWl . J»*M*W«1*aHB2, iSffefciaSlS 3 4* 
« LT -v y 7 u - ■> n > SrtTir \ !) 7' u- 

s. m^A7^cDSSTHti(Gi<odf -v y yu-^3 

K)W(cdf -v y ^ u- -> 3 > Srtrft 9:it, Afftt^K 



101 36] K!30*ty 7'U-->3 >H^J£ 3 1 c 
f4«»|p]SfeS:*^>^*s*^> h LmllHlcodr^ y -fi — 

Xi»W 1 . fttfiieiHfclftttiH 2 . 3 iSrIEiij L 

K X v JftAfilft*!gllti# i . fca £ fci »— «/j;itoW- 

? miEmr-^) *»-cie*#»3 2fcistt-*-3. a 

[0 13 7] JfeW^TOa^gaii, Jf+yy*U 

-va^i]lfS3 3S:tU :©^ty7'u-v 3 y 
?b£¥IS3 3{CJ; 19 y T'U- y 3 ><Dj5&RXf/JL 

5 >^SrJg^i-^r ^u-^ttfiflx. 
i«»i®fl «ttSa<z>lb<tt*£i;:j& ex g fSlcdr + y 
Xu-ygyroMSO'/Xli^^ 5 

[0138] HiOW^S 3 1 ttW^Sft^c^tS: 3 1 d & 
tU rrog,fMli5t^S3 1 dt-ii^ ^rtP/u- 

2, Btttem3frBttLTtt¥#6O0ft!g. *fc|± 

«K4fctt»»*&adsi*TUT*>e>*-*' y 7V-y 3 > 
&frv\ ^rtyx^-ygyioi^feo©!!, 4 
ttBBifeteagB 3 $ ■& T ^ 5 o « x. 

[0139] i&MffiLmmm&mwte. nMm^^ 
* >^-c-df-v y 7v-> 3 ^srw*&i-5^-v y 7- ix--> 

■v y y u- > 3 >^^f^#S 3 4 ^ -e, 

-fi> ^t?*-V y 7' is — -> a V&Mte-T 5 r t 

[0140] # A' y -7' \s - is 3 > Pp [i\ fflW&Wt 3 1 
iD*-V!)7 J U- •> a > tfi T'fc -5 r. ir 4##f-J^ 3 5 

ir~ m (- X o x -V- t!l7 f i'-> 3 > 4> -e <6 zt §r 
*P~b*5; *r/r"C'fr-S. 
[0141] 1 tt«»«jL-f-®: 3 64 

«t«tt, M&mtts-^ y-y-3 7 4W LTt. «^^Jh-f-a 
3 6 4ig» LT li^»S^g±t5 C t is-e# 
5 0 

[0 14 2] s*:. 0cMiKlii«k«ttSKtt. »«Ji:^ 
Sfl3 8?rWL, ^-y y ^u-->3 ^^(i. ftiJfflf^S: 
3 1 fct 19 A9$«±K^a 3 8*sf^ftLT*+ yyu 
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% ^a^-mz x o x * * y 7- v 3 ^+ 
10 14 3] ^(Dmmmmx^ w»#a3 1 

[0145] r ©»*taiH«*«s*»Ett#a 3 2 

MEfflf-^ tr«^ ttif «l^fflt 5 : i t, X 

[0 14 6] ms-m?-*** %Km®<Dh<D&<$;%*i 

oh<n>Pft< bb-ttttttn 1 ?-* vxtm 

[0 14 7] ffijE»tof-'-y<o^fifW*^ L ' c - 

[oi48l ;©IB»*a 3 l 3<3S i rottjEffl'T-^ft 
#i]ff^4 2 a »ciJ:«J«iE^7 f -^* J ^*^" c, ' x5 ^ 

ictQt^u-^tt. ^^yu-> 3 yWf&3 4 



22 

^[0 1 4 9] $lJffll#©3 1^2<D«]Effl7 : -^ 

»t¥S 4 2 b asffilEffl^-* K <t S*I3E#«S]*^ 5 

[0150] ffeiJ®« 3 1 14, mVm**WL 5 0 |c«]E 

*:/i~r±~fflaa«rtrc*>0. wen*©****®** 
[oisiltfc, fcJKH*^-*®'** 

gJ§§!Jfo?,l/M4R«S«->- ^-t^ fcS^tt. CRT 

*p s ^ fc is-et , * tzM%\xMmm- z>ztxx*)fr 
[0 15 2] Sfc. UtiEffl-r-^. JF«x-^, Wit 

[0153] -(Dmmmmmmmmx^ »m<»& 
i» afcjt, sfe^ *'J^. s^^it^ro^H^jE 

. r ■_ ^ ^ ffl v ^ X ^ L It M lEffl r * £ ffl ^ ^> - ^ ^ r ' 

4: tfv \ *<T> * -V y V - v a > ^ ^ ^ m lh 

[0 15 5] »ffi**3E*s. 3i*«jE*:t7ofcaKi3fe 
it HUE, tt^«©7 7-f^***1r5*l3E-e*> 

5 o «fc«*«*IESrlT5. 
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[0 15 6] CKDHJStf^fliO^-v y yu-->3 Vf±, 
fK¥ft 8tigT\ Eflfcft *$IEffl 7^- * £1# S r. k as "C $ 

So 

[0157] U/l/->3 E]5 iC^-i-i 5 

ir, -fe>*iHJ^taant?>tifcift!5jSL^^->7 o&- 

(a) t^-fJ:5^*»*«l©«k'JigL, Sfc. 0 6 

(b) tc*i-«t5t-. iaii*«E«tJcB:SE$itT»^ic 
LfcfcO«Sjj4*s, *HwKJ£$*Lftt\ fcgDfiL 

7 Ofi. El 6 (c) U:*M-J:5fc. jS*-et>J: 
<> */cE]6 (d) KH5M-J:5fc, J: i^. tftt> 

igL^->7 otttEtaWMBJ-eifea^tjjs, lEsftftfii 
srir*5»sL<, &^vt-z^-*j-2 4frb<Dmmizm 

[0 15 8] 0#, H5l^i-«t 5 

Srt^T'^So Cco^igL^-W OliXillr 
4Mt*»£ft9, ZE^ol^fti^SL^-W 0 a> 

p>*t]Effl7 ? - 9 £#s Z i #T*# So 

[0 15 9] Sfc, IfctJigL-A** — ^7 Ofi. El 7 

1 tt$ L T 3i y T -tr >-y- 2 4 <t lifrtt m l£ SUM £ *b. 
v->^U— * 2 1 , g|W2 6 . V>Xa=y h7 U 

Effl-r'-<?^<ifs^^^x'#So iftyiSL^-w o 

2 3^x!;7t>t2 4 t©{4«Ba«Sr«fc|Rli;tftSS-C 
[0 16 0] Sfc, H)iiL^-y7()tt, E18JOt; 

©wwe«s*i, ^ ig 7 o frmmmim 

ttJlf 2 (75 *|! ( i h S co fu>Xa= 7 h2:i ^-t- y r ir 
T% jEflfc-CW^J-f ) A l ^JEJSt-'- * £ V4 S Z k X' * 

So 

[016 1] ^fc. akBigL'** — > 7 0(.i\ E19(c^ 

■f-«t9ic. -> >^u-^2 Ko^iy r-fe >■»■«(]* iflifcE 

H$*k i/>?-\s—j> 2 1 <Oitft(cJ;Slas l 'HM L'^ — 

>7 o©#9i + y ^u-v-a >{cfijffl-e#sro 

X*. J; 0 IE»fc*f lEfflf*-* £#S d k &X$ So 
[0162] Sfc. i9iSU^->7 0*5, E! 1 0(C 
->>=f u— ^ 2 l t*- y T-fe^iT- 2 4 <fcoo 
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J: 9IEJfi&*itIE/l!x-*£*#Sr <h^T"# S 0 
[0 1 6 3] r©SWlBJtt2 6H#7**R-C&!J. Sit) 

w\m>w>^<Dx\ nKn^(o^-iEmmiEmy"-9 

[01 64] MltJjgL^^-^ 7 0O'>4< t t-SP 

io hi i jc^-r«t 9tc v mv^o-m^v r-t^-y- 

X\ ffi<9<&0 ~0(7)3i/UT-tr>-y- 2 4 ©EV»©ffifllB8« 

^ffilEfflx-^ £#S r i *ST-# S„ 
[0165] m<9M^<9-> 7 OW^ili, *JHm^Bi 
iM>±X3mmUTXhZ> 0 mV%LL'<?->7 0\ZtBM 

fStt&^ofc^f^LT^WTf^&TLT^S^ 

SlEfflx-^ Sr#S r t So 

[0 16 6] @5^MEI1 li:iptii5SU^ 

->7 OliMpIfgT'feSo 

[0 16 7] Ell 2tC7f:-tJ: 5*-. Sf*fiSiS^ 

aj^ 2 rti»t:*ai 7isrtt. 7' ^- -> a 

5E BB-f S IE5t ft fiBlEffl-r - ^ ^# S d t & X $ S e 
I01681M71 fi**©j*itftasi-cfc 9 , r <o^3t 
jHaSfl»J^.tf L E DT'fcSo .SMa5#ni y Tir>-y- 2 4 

30 (c>FtLT i mu±h<o, >bmt. gkmit^rnxfr^v 
T±>-v-izwM^+fttex.m*mij z> z tfrxz z<dx 
jEmtetiBimr-? £#s r t ^t-# s, 

[0 1 6 9] 3tJS7 \ frh<D%fr. 2 1 t 

xJJ7t>f 24 CDRfltca^/tSBJ^M 2 6 CDftiJffi» 

-e § s co x\ ie sift MEffl 7-'- ^ 

#So 

[oi 70) ~ coa^SBtt- 2 6 aqfcBfcfc-e* + y ^ u- 
v-a >RSii. JtSrJi&t Affile fi£flk$-ti-^ it^ftso 
to x\ jE'jftftMiFJHx- ^ Sr#S r k i*X$ , «fc@IHIflJ 

- [017 1] if;, «7 l*»6cO*//**MftT?. MkQ 

^5gJi-tS^MT'ifM$tL, -/yfi^-?2 1 *»5>wf 

[01 72] 5t»H^ttS^K7 2 S-KltTJtai 

7 1 <o»^jnSr^*Pb, S/^fciilfStii. ^-y 
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So 

[El 2] Jjclti»Pi«^aSS®iEffiEI^*' 5 - 

[0 4] ^-y y 7 is— ~sa y^fubWBM'^BM 

[0 6] iiftosu^^-^ro^ft^JSttSr^i-TBiBlT? 
[0 7] ^SL^-^gEB^^I^W^^ 

^ro«iS<7>fiS^0t:-<fo?) o 
[0 9] »9EU^^-^roiB|14r*i-i»««Hi«^W 



[01 0] jftgigL/^-^K***^* 1 **®*** 

[011] tft9igL^^-^«>K11*:*i"3tt*MftHiW* 
ttt§£tf> 5 FB0"Cfo5o 

[012] ^9 jul'*^— x^ias^/p-f^M^M^it 

1 Xi^W 

, 2 tt»»IH«M*ffl* 

3 pj^^aSC 

4 ^•^'7-^ 

5 7^ * ^ 
6 

2 1 X^v-^^^— ^ 

3 0 Hi® 

3 1 HPfS 

3 1a jgl«*-V yyt'— 

3ib jg2»3-^ y y v— >3 v^tr^fS 
3ic |3ro^fH^^->3^ s 
3 2 E«¥a 

6 0 



3 1 1 




2 2 
2 4 



[02] 

2 
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(15) 
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[E15 ] 



[Hi 0] 
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